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This  report  is  prepared  under  guidance  contained  in  the 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  for 
Phase  I Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a Phase  I Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition 
of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a Phase  I 
Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends  on 
numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The 
spillway  design  flood  provides  a measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage 
potential . 
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PHASE  I REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


H.  B.  Norton  Dam  (Pa.  No  Name  No.  42),  Elk  County,  Pennsylvania 
NDI  No.  PA  00385,  PennDER  No.  24-35 
Big  Mill  Creek 

Inspected  13  and  14  November  1978 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


H.  B.  Norton  Dam  is  an  earthfill  embankment  dam  with  a sheet 
steel  core  wall.  The  dam  is  approximately  37  feet  high  and 
900  feet  long,  and  is  owned  and  operated  by  the  Borough  of 
Ridgway. 

The  visual  inspections  and  review  of  engineering  data,  made 
in  November  1978  and  January  1979,  indicated  some  defi- 
ciencies requiring  remedial  treatment,  but  not  emergency 
attention.  The  dam  was  found  to  be  in  good  overall  condi- 
tion at  the  time  of  the  inspection.  However,  it  is  recom- 
mended that  the  spalled  and  deteriorated  concrete  spillway 
wing  walls,  sills  and  transition  buttresses  be  repaired. 

The  bare  and  eroded  areas  of  the  embankment  should  also  be 
properly  graded  and  replanted.  The  grass  should  be  well 
maintained.  The  seepage  areas  found  during  the  inspection 
were  not  considered  detrimental  to  the  structural  stability 
of  the  dam  at  this  time,  nor  were  there  any  structural 
inadequacies  noted.  However,  the  seepage  areas  should  be 
further  investigated  to  determine  their  cause  and  to  develop 
recommendations  for  necessary  remedial  measures. 

Hydraulic/hydrologic  evaluations,  performed  in  accordance 
with  procedures  established  by  the  Baltimore  District  of 
the  U.S.  Army  Corps  of  Engineers  for  Phase  I Inspection 
Reports,  revealed  that  the  spillways  will  not  pass  the 
Probable  Maximum  Flood  (PMF ) without  overtopping  the  dam. 

The  analysis  indicated  that  the  spillways  will  pass 
33  percent  of  the  PMF  before  overtopping  will  occur  and  that 
the  dam  will  likely  fail  under  less  than  50  percent  PMF 
conditions.  Therefore,  the  spillways  are  rated  as 
"seriously  inadequate."  The  owner  should  immediately 


initiate  an  engineering  study  to  evaluate  the  spillway 
capacity  and  to  develop  recommendations  for  remedial  measures 
to  reduce  the  overtopping  potential  of  the  dam.  Procedures 
should  be  provided  for  emergency  action  in  the  event  of  a 
flood  or  dam  failure. 

In  summary,  the  dam  is  categorized  as  an  "unsafe"-"non-emergency 
condition. 

Submitted  by: 


MICHAEL  BAKER,  JR.,  INC. 

C.  Y.  Chen,  Ph.D.,  P.E. 
Engineering  Manager-Geotechnical 

Date:  16  February  1979 

Approved  by: 


DEPARTMENT  OF  THE  ARMY 
BALTIMORE  DISTRICT,  CORPS  OF  ENGINEERS 


Colonel,  Corps  of  Engineers 
District  Engineer 


Date:  19 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
H.  B.  NORTON  DAM  (PA  NO  NAME  NO.  42) 
NDI  No.  PA  00385,  PennDER  No.  24-35 

SECTION  1 - PROJECT  INFORMATION 


1 . 1 GENERAL 


a.  Authority  - The  Dam  Inspection  Act,  Public 
Law  92-367,  authorized  the  Secretary  of  the 
Army,  through  the  Corps  of  Engineers,  to 
initiate  a program  of  inspection  of  dams 
throughout  the  United  States. 

b.  Purpose  of  Inspection  - The  purpose  of  the 
inspection  is  to  determine  if  the  dam  con- 
stitutes a hazard  to  human  life  or  property. 


1.2  DESCRIPTION  OF  PROJECT 


^ \. 


Description  of  Dam  and  Appurtenances  - The  H.  B. 
Norton  Dam  consists  of  an  earthfill  embankment 
approximately  37  feet  high  and  675  feet  long.  A 
75- foot  wide,  concrete  ogee  spillway  is  located  at 
the  right  abutment,  and  a 150-foot  wide  emergency 
spillway  is  located  at  the  left  abutment.  Seepage 
control  is  provided  by  a steel  core  wall  comprised 
of  72-inch  by  96-inch  by  1/4-inch  steel  sheets, 
which  are  riveted  and  welded  in  place.  The  down- 
stream embankment  rises  at  a slope  of  2 horizontal 
to  1 vertical  (2H:1V)  to  the  crest  at  elevation 
1422.4  feet.  The  upstream  slopes  rise  at  2.5H:1V 
to  elevation  1412  feet  and  then  2H:1V  to  the  12- 
foot  wide  crest  4sme=£late_^ . The  upstream  face 
is  lined  with  well-placed  sandstone  riprap,  typically 
1-  to  2-foot  square.  The  ogee  type  spillway  has  a 
crest  elevation  of  1415  feet,  or  7 feet  lower  than 
the  top  of  dam.  Approximately  225  feet  to  the 
left  of  the  ogee  spillway  is  a concrete  screen 
chamber  built  into  the  embankment.  The  intake 
consists  of  two  pipes,  a 16-inch  cast-iron  pipe 
with  an  invert  elevation  of  1400  feet  and  a 36-inch 
cast-iron  pipe  with  an  invert  at  elevation 
1386.0  feet.  . The  outlet  from  the  screen  chamber 
is  a 36-inch ^cast-iron  pipe  which  separates  near 
the  toe  of  the  dam  into  two  pipes.  One  is  a 16-inch 


* * 
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cast-iron  line  that  delivers  water  to  the  pump 
house,  and  the  other  is  a 36-inch  cast-iron  pipe 
which  exits  to  the  downstream  channel.  The  channel 
downstream  from  the  principal  ogee  spillway  is 
rock-lined  for  approximately  230  feet  with  a 5-foot 
wall  on  both  sides.  This  channel  exits  into  a 
natural  stilling  pool. 

b.  Location  - The  H.  B.  Norton  Dam  is  located  on  Big 
Mill  Creek,  Ridgway  Township,  Elk  County,  Pennsyl- 
vania. The  structure  is  located  approximately  1.1 
miles  north  of  the  confluence  of  Big  Mill  Creek 
and  the  Clarion  River. 

c.  Size  Classification  - The  maximum  height  of  the 
dam  is  37  feet  as  measured  from  the  invert  of  the 
36-inch  blow-off  pipe  and  the  crest  of  the  dam. 

The  reservoir  volume  to  the  top  of  the  dam,  eleva- 
tion 1421.9  feet,  is  1253  acre- feet.  Therefore, 
the  dam  is  in  the  "Intermediate”  size  category. 

d.  Hazard  Classification  - Loss  of  life  would  likely 
result  from  a failure  of  the  dam.  In  addition, 
serious  economic  impact  could  result  from  the  loss 
of  water  supply  due  to  failure  of  the  dam.  Based 
on  the  above,  the  dam  is  classified  in  the  "High" 
hazard  category. 

e.  Ownership  - The  H.  B.  Norton  Dam  is  owned  by  the 
Ridgway  Borough  Water  Works,  Ridgway,  Pennsylvania 
15853.  The  dam,  previously  known  as  PA  No  Name  No.  42, 
was  dedicated  in  1961  as  the  H.  B.  Norton  Dam.  The 
dedication  is  commemorated  by  a brass  plague 

mounted  on  the  downstream  side  of  the  embankment 
just  to  the  right  of  the  emergency  spillway. 

f.  Purpose  of  Dam  - The  H.  B.  Norton  Dam  (Ridgway 
Reservoir)  is  the  sole  water  supply  source  for  the 
Borough  of  Ridgway  and  surrounding  areas.  The 
lake  is  also  used  for  fishing  and  non-motorized 
water  craft. 

g.  Design  and  Construction  History  - The  dam  was 
designed  by  H.  B.  Norton  of  the  Elk  Tanning  Com- 
pany, and  N.  W.  Rood.  Construction  of  the  present 
structure  was  begun  on  6 October  1931  by  the 
Williamson  Construction  Company,  223  Monroeville 
Road,  Turtle  Creek,  Pennsylvania.  The  Donora 
Construction  Company,  Donora,  Pennsylvania  took 
over  the  work  on  9 August  1932  and  completed  the 
contractural  work  on  2 November  1932. 
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h. 


Normal  Operational  Procedures  - According  to 
Mr.  Richard  Herzog,  superintendent  of  the  water 
treatment  plant,  no  procedures  are  instituted  to 
control  the  level  of  the  reservoir.  He  does, 
however,  maintain  a daily  log  of  the  depth  of 
water  flowing  over  the  ogee  spillway. 


1.3  PERTINENT  DATA 


r 


Drainage  Area  - The  drainage  area  of  the  H.  B. 
Norton  Dam  is  30.1  square  miles. 

Discharge  at  Dam  Site  - 

Maximum  Known  Flood  at  Dam  Site  - On  17  March  1936 
the  flood  crested  at  5 feet  4-1/2  inches  of  head 
on  the  main  spillway  and  2 feet  4-1/2  inches  on 
the  emergency  spillway.  The  maximum  flow  was 
estimated  at  5400  c.f.s. 


Ungated  Spillway  Capacity 
at  Maximum  Pool  Elevation  (c.f.s.)  - 


9100 


c.  Elevation  f feet  above  Mean  Sea  Level  (M.S.L.)l  - 


Design  Top  of  Dam  - 
Minimum  Top  of  Dam  - 
Average  Top  of  Dam  - 
Emergency  Spillway  Crest  - 
Normal  Pool  - 

Streambed  at  Centerline  of  Dam  - 
Maximum  Tailwater  - 

Reservoir  (miles)  - 

Length  of  Maximum  Pool  - 
Length  of  Normal  Pool  - 

Storage  ( acre- feet ) - 

At  Top  of  Dam  (El.  1421.9  ft.)  - 
At  Spillway  Crest  (El.  1415.0  ft.) 
At  Emergency  Spillway  Crest 
(El.  1418.0  feet)  - 

Reservoir  Surface  (acres)  - 

Top  of  Dam  - 
Spillway  Crest  - 


1422.0 
1421.9 
1422.4 

1418.0 

1415.0 

1385.0 
Unknown 


1.6 

1.3 


1253 

617 


866 


108 

76 


3 


h. 

i . 


■r~ 


Dam  - 

Type  - Earthfill 

Length  (feet)  - 900 

Height  (feet)  - 37 

Top  Width  (feet)  - 12 

Side  Slopes  - Upstream  - 

(In  situ  to  1412  ft.)  - 2 . 5H: IV 
(El.  1412  to  1422  ft.)-  2H:1V 

Downstream  - 2H:1V 

Impervious  Core  - 72-inch  by  96-inch  by  1/4-inch 

steel  sheets,  riveted  and  welded 
in  place. 

Cutoff  - The  steel  core  wall  extends  into  underlying, 
stiff,  blue  clay  beneath  the  embankment. 

The  4-foot  by  4-foot  concrete  cutoff  below 
the  principal  spillway  extends  into  bedrock 
on  the  right  side  and  into  the  stiff,  blue 
clay  on  the  left. 


Diversion  and  Regulating  Tunnel  - 
Spillway  - 


None 


Type  - 

Length  of  Weir  (feet)  - 
Crest  Elevation  (feet  M.S.L.)  - 
Gates  - 

Downstream  Channel  - Neatly  placed  sandstone  boulders, 

75-foot  wide  and  230-foot  long, 
exits  to  a natural  stilling  basin. 


Concrete  ogee 
75 

1415 

None 


Emergency  Spillway  - 
Type  - 

Width  (feet)  - 

Crest  Elevation  (feet  M.S.L.)  - 
Gates  - 

Upstream  Channel  - 
Downs tream  Channel  - 


Earth 

150 

1418 

None 

Earth 

Earth 


Regulating  Outlets  - One  16-inch  and  one  36-inch 
cast-iron  pipe  provide  inlets  to  the  screen  chamber 
with  manually  operated  sluice  gates.  One  36-inch 
cast-iron  pipe  exits  from  the  chamber  and  separates 
into  two  pipes.  One  36-inch  cast-iron  pipe,  with 
a gate  valve  located  at  the  toe  of  the  embankment, 
exits  to  the  downstream  channel.  The  other  16-inch 
cast-iron  pipe  delivers  water  to  the  pump  house. 
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SECTION  2 - ENGINEERING  DATA 


I* 


2.1  DESIGN 

The  design  data  reviewed  included  information  concerning 
the  original  construction  in  1931  and  1932  [available 
from  the  Pennsylvania  Department  of  Environmental 
Resources  (PennDER)].  The  file  included: 

1)  Pre-construction  correspondence  and  sub- 
sequent requests  for  permits  to  draw  down  the 
impounded  water. 

2)  The  original  permit  application. 

3)  Various  correspondence. 

4)  Some  of  the  semi-monthly  construction  progress 
reports . 

5)  Various  inspection  reports,  both  during  and 
after  construction. 

6)  Information  concerning  high  water  periods  and 
damage  resulting  from  the  water. 

7)  Post-construction  inspection  reports  from 
1933  through  1948.  The  last  inspection  by 
a representative  of  the  Division  of  Dams 
and  Encroachments,  PennDER,  was  performed  on 
1 April  1965. 

The  original  design  drawings  are  reproduced  and  presented 
as  Plates  3,  4 and  5. 

2.2  CONSTRUCTION 

According  to  the  application  filed  by  the  Borough  of 
Ridgway  for  the  dam  permit,  a serious  shortage  of  water 
occurred  in  1930  indicating  the  existing  reservoir  was 
too  small  for  its  demand.  The  reservoir  was  built  in 
1907  and  could  not  impound  enough  water  for  the  growing 
domestic  and  industrial  requirements  of  the  community. 

The  present  structure  was  subsequently  designed  and 
constructed  at  approximately  the  same  location  as  the 
original  dam.  The  photographs  contained  in  PennDER 
File  No.  24-35  show  the  original  structure  partially 
destroyed  during  construction,  and  it  is  assumed  the 
entire  dam  was  eventually  removed. 
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According  to  the  correspondence  contained  in  the  PennDER 
file,  the  original  contract  was  to  be  let  in  two 
sections:  Contract  No.  1 Building  the  earthfill  embank- 
ment and  appurtenances,  and  Contract  No.  2 Construction 
of  the  steel  core  wall.  However,  any  contractor  could, 
if  he  desired,  make  a combined  bid  for  both  contracts. 

The  Williamson  Construction  Company,  Turtle  Creek, 
Pennsylvania  was  awarded  the  combined  contract  on  15 
September  1931.  The  construction  started  on  6 October 

1931  and  continued  until  8 December  1931  when  it  was 
halted  due  to  inclement  weather  (the  inspectors  did  not 
want  to  have  any  frozen  fill  incorporated  into  the 
embankment).  On  13  and  14  December  1931,  high  water 
damaged  the  core  steel  and  concrete  that  had  been 
placed  across  the  existing  channel.  On  16  May  1932, 
the  construction  company  returned  to  the  site  and  began 
straightening  the  damaged  core  wall.  Upon  completion 
of  this  task  on  10  June  1932,  the  contractor  discontinued 
work.  No  information  was  available  as  to  the  reason 
for  the  work  stoppage.  The  project  was  abandoned  until 
August  1932  when  the  bonding  company  entered  into  a 
contract  with  the  Donora  Construction  Company,  Donora, 
Pennsylvania.  This  contractor  began  work  on  9 August 

1932  and  completed  construction  of  the  dam  on  2 November 
1932. 

Following  damage  from  water  over  the  principal  spillway 
on  17  March  1936,  a stone  wall  was  constructed  from  the 
left  abutment  of  the  ogee  spillway,  down  the  channel, 
and  looped  back  up  around  to  connect  to  the  head  wall 
of  the  36-inch  blow-off  pipe. 

In  1948,  the  chemical  feeder  house  was  removed  from  the 
crest  of  the  dam,  and  the  area  was  regraded  and  seeded. 

2.3  OPERATION 

The  Borough  of  Ridgway  is  responsible  for  maintenance 
and  operation  of  the  H.  B.  Norton  Dam.  There  has  been 
no  attempt  made  to  regulate  the  water  level  of  the 
reservoir.  The  principal  spillway  is  ungated  and  there 
are  no  flow  gauges  located  downstream.  The  superintendent 
does,  however,  keep  a daily  log  of  the  depth  of  water 
flowing  over  the  spillway. 

2.4  EVALUATION 

a.  Availability  - The  drawings  available  from  the 
PennDER  files  were  not  listed  as  "as  built." 

However,  from  review  of  the  semi-monthly  construc- 
tion reports  the  drawings  appear  to  be  accurate. 
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Adequacy  - The  information  available  is  generally 
adequate  for  a Phase  I inspection. 

Validity  - There  is  no  indication  at  the  present 
time  to  doubt  the  validity  of  the  available  engi- 
neering data. 
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SECTION  3 - VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General  - The  dam  and  its  appurtenant  structures 
were  found  to  be  in  good  overall  condition  at  the 
time  of  the  inspection.  Noteworthy  deficiencies 
observed  are  described  briefly  in  the  following 
paragraphs.  The  complete  visual  inspection  check 
list  and  field  sketch  are  given  in  Appendix  A. 

b.  Dam  - The  riprap  on  the  upstream  face,  from  the 
water  level  to  4 feet  above  the  water  level,  has 
settled  due  to  erosion  of  the  material  between  and 
under  the  sandstone  boulders.  The  crest  has 
eroded  from  6 to  12  inches  on  the  upstream  face, 
and  erosion  has  exposed  the  transition  buttresses 
at  both  ends  of  the  embankment.  On  the  downstream 
face  just  right  of  the  principal  spillway,  a 2- 
inch  deep  gully  has  developed  from  approximately 
mid-height  of  the  dam  to  the  toe.  The  downstream 
slope  has  numerous  bush-like  plants  growing  from 
the  crest  to  the  toe.  Also,  several  rodent  holes 
were  found  on  the  downstream  face  (see  field 
sketch  for  location).  No  outlets  were  found  for 
the  tile  drains. 

c.  Appurtenant  Structures  - The  emergency  spillway 
concrete  has  deteriorated  and  spalled  along  the 
sill,  and  a large  crack  was  observed  in  the  right 
abutment  retaining  wall.  Cracks  were  also  found 
in  the  principal  spillway  abutments.  There  was 
also  a crack  at  the  joint  of  the  right  abutment 
and  the  transition  buttress  of  the  emergency 
spillway.  The  concrete  on  the  outer  surfaces  of 
the  screen  chamber  access  located  on  the  crest  of 
the  dam  showed  signs  of  cracking  and  spalling. 

The  intakes  for  the  36-inch  and  16-inch  cast-iron 
pipes  were  inaccessible.  However,  the  outlet 
structure  for  the  36-inch  pipe  encased  in  concrete 
appears  to  be  in  fair  condition  and  showed  no 
signs  of  excessive  deterioration.  The  16-inch 
outlet  to  the  pump  house  was  also  inaccessible  find 
therefore  no  evaluation  could  be  made  of  its 
condition. 

d.  Reservoir  Area  - The  reservoir  slopes  were  moderate 
to  slightly  sloping  and  are  well  vegetated.  There 
was  no  excessive  sedimentation  noted. 


» 


e.  Downstream  Channel  - The  downstream  channel  is 
relatively  free  of  debris,  vegetation  or  other 
obstructions.  The  channel  wall  on  the  right  side 
of  the  principal  spillway  has  a dense  growth  of 
trees  at  the  top  of  the  wall.  The  slope  of  the 
downstream  channel  is  mild,  averaging  approximately 
0.2  percent  from  the  tailwater  of  the  dam  to  the 
confluence  of  Big  Mill  Creek  and  the  Clarion 
River.  Some  differential  settlement  of  the  stone- 
lined  channel  below  the  principal  spillway  was 
observed.  Two  seepage  areas  were  noted  along  the 
sandstone-block  wall  on  the  downstream  side  of  the 
dam  (see  field  sketch  for  location).  The  flow 
from  these  areas  was  constant  and  was  estimated  at 
50  g.p.m.  There  was  no  visible  evidence  that  any 
fines  were  being  carried  by  this  water.  The 
emergency  spillway  discharge  channel  consists  of 
an  earth  channel  covered  with  low  grasses,  having 
an  average  slope  of  approximately  5 percent.  Some 
wet  seep  areas  were  noted  below  the  emergency 
spillway. 

A water  treatment  plant  and  the  superintendent's 
residence  are  located  at  the  downstream  toe  of  the 
dam,  situated  between  the  principal  and  emergency 
spillways.  When  the  reservoir  level  rises  above 
the  emergency  spillway  crest,  these  structures  are 
surrounded  by  water  and  access  is  cut  off.  Loss 
of  life  would  likely  result  from  a failure  of 
the  dam  because  of  the  proximity  of  these  struc- 
tures to  the  dam.  Additionally,  the  reservoir  and 
water  treatment  plant  are  the  only  water  supply 
source  for  Ridgway  Borough  and  surrounding  area. 

No  other  habitation  is  present  along  Big  Mill 
Creek  before  its  the  confluence  with  the  Clarion 
River . 
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SECTION  4 - OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

Operation  procedures  are  generally  discussed  in  para- 
graphs 1.2.h.  and  2.3. 

There  is  no  formal  written  procedure  for  emergency 
downstream  evacuation  in  the  event  of  impending  catas- 
trophe. However,  the  superintendent  of  the  water  works 
lives  at  the  dam  site  and  he  notifies  the  city  engineer 
whenever  high  water  is  imminent. 

It  is  recommended  that  a formal  emergency  procedure  be 
prepared  and  prominently  displayed,  and  furnished  to 
all  operating  personnel.  This  should  include: 

1)  Procedures  for  evaluating  inflow  during 
periods  of  emergency  operation. 

2)  Who  to  notify,  including  public  officials,  in 
case  evacuation  from  the  downstream  area  is 
necessary. 

In  addition,  the  owner  should  assist  public  officials 
in  developing  an  emergency  evacuation  plan  for  areas 
which  will  be  inundated  by  a flood  or  affected  in  the 
event  of  a dam  failure. 

4.2  MAINTENANCE  OF  DAM 

The  Borough  of  Ridgway  is  responsible  for  maintenance 
of  the  dam.  The  superintendent  of  water  works  resides 
at  the  dam  site,  and  examines  the  dam  and  surrounding 
area  for  general  maintenance.  Maintenance  of  the  dam 
is  generally  adequate,  except  for  the  tree  growth  along 
the  left  wall  of  the  principal  spillway. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  operating  facilities  associated  with  water  supply 
are  maintained  on  a daily  basis  by  the  superintendent 
of  water  works.  He  also  periodically  operates  the  gate 
valve  on  the  36-inch  blow-off  pipe  and  the  controls  for 
the  screen  chamber. 
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SECTION  5 - HYDRAUL I C/HYDROLOGIC  DATA 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data  - No  hydrologic  or  hydraulic  design 
data  were  available  for  the  preparation  of  this 
report.  All  calculations  used  in  the  analysis 
were  generated  during  the  course  of  this  study. 

b.  Experience  Data  - The  greatest  flood  of  record  at 
the  reservoir  site  occurred  during  the  the  period 
of  16  and  17  March  1942.  It  is  estimated  that 
0.8  inch  of  rain  fell  during  the  2 day  period. 

Prior  to  the  storm,  however,  there  was  approxi- 
mately 4 feet  of  snow  on  the  watershed.  The 
reservoir  level  peaked  at  elevation  1420.4  feet, 
which  corresponds  to  a total  spillway  discharge  of 
about  5400  c.f.s.  The  flow  from  the  36-inch 
discharge  pipe,  which  was  fully  opened  during  the 
storm,  is  not  included  in  these  calculations. 

Another  large  storm  occurred  on  17  and  18  July  1942. 
During  the  storm,  the  reservoir  rose  to  an  elevation 
of  1417.6  feet  or  approximately  31  inches  above  the 
principal  spillway  crest. 

No  other  detailed  rainfall/reservoir  stage  records 
were  available  for  the  preparation  of  this  report. 

c.  Visual  Observations  - On  the  date  of  the  inspec 
tion,  no  conditions  were  observed  that  would 
indicate  that  the  spillway  of  the  dam  could  not 
operate  satisfactorily  in  the  event  of  a flood. 

d.  Overtopping  Potential  - The  H.  B.  Norton  Dam  is 
classified  as  a "High"  hazard-" Intermediate"  size 
dam  requiring  evaluation  for  a spillway  design 
flood  (SDF)  equal  to  the  Probable  Maximum  Flood 
(PMF ) . The  75-foot  wide,  concrete  type,  ogee 
spillway  exits  into  a stone-lined,  rectangular- 
shaped channel.  The  emergency  spillway  consists 
of  a 150-foot  wide,  vegetated  channel  with  a 
2-foot  wide  concrete  weir  at  the  control  section. 

The  two  spillways  are  capable  of  discharging 

9100  c.f.s.  with  the  reservoir  level  at  the  top  of 
dam  elevation  1422  feet. 

The  hydrologic  and  hydraulic  capabilities  of  the 
reservoir  and  spillways  were  evaluated  by  routing 
the  PMF  and  ratios  of  the  PMF  through  the  reservoir 
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with  the  aid  of  the  U.S.  Army  Corps  of  Engineers 
Flood  Hydrograph  Package,  HEC-1.  The  PMF  and 
1/2  PMF  were  both  found  to  overtop  the  dam  by 
average  depths  of  3.2  and  1.2  feet,  respectively. 
The  results  of  this  analysis  indicate  that  the 
reservoir  and  spillway  are  capable  of  passing  a 
flood  approximately  equal  to  33  percent  of  PMF 
without  overtopping  the  dam. 


Spillway  Adecruacy  - The  dam,  as  outlined  in  the 
above  analysis  would  be  overtopped  by  the  1/2  PMF. 
The  criteria,  for  spillway  adequacy  determination, 
requires  an  estimate  of  the  likelihood  of  dam 
failure  and  an  estimate  of  the  downstream  damage 
increase  during  overtopping  by  1/2  PMF  conditions. 
Therefore,  the  following  conditions  were  used  as 
the  limiting  criteria  which  are  likely  to  cause 
failure  of  this  dam: 


1) 


Depth  of  overtopping  in  excess  of 
1.0  feet. 


2) 


Duration  of  overtopping  in  excess  of 
4 hours.* 


3) 


Approximate  maximum  velocity  of  over- 
topping in  excess  of  4 f.p.s.* 


The  overtopping  analysis  of  this  dam  yielded  the 
following  values: 


1) 

1.2 

feet. 

2) 

6.8 

hours . 

3) 

5.1 

f.p.s. 

Therefore,  dam  failure  during  the  above  1/2  PMF 
conditions  is  likely  to  occur. 


In  order  to  assess  the  likelihood  of  downstream 
damage,  the  dam  breach  option  of  HEC-1  was  utilized 
to  assess  the  impact  of  flooding  on  the  treatment 
plant  and  operator's  residence.  The  results  of 
the  dam  breach  analysis  indicate  a maximum  outflow 


*These  parameters  will  vary  according  to  cover  and  material 
conditions  of  the  dam  crest. 
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from  the  reservoir  in  excess  of  29,000  c.f.s., 
assuming  the  dam  would  be  breached  during  1/2  PMF 
compared  to  only  14,000  c.f.s.  assuming  the  dam 
remained  intact.  Therefore  because  of  the  prox- 
imity of  the  attendant's  residence  to  the  dam,  the 
possibility  of  loss  of  life  exists  in  the  event  of 
a flood  equal  in  magnitude  to  1/2  PMF. 

Based  on  the  above  results,  the  spillway  is 
classified  as  "seriously  inadequate"  according  to 
the  recommended  criteria. 

It  should  be  noted  that  conclusions  pertain  to 
present  day  conditions,  and  that  the  effect  of 
future  development  on  the  hydrology  has  not  been 
considered. 
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SECTION  6 - STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations  - No  structural  inadequacies 
were  noted  during  the  visual  inspection  of  the 
dam.  The  seepage  areas  indicated  in  paragraph 
3.1.e.  are  not  considered  detrimental  to  the 
stability  of  the  dam  according  to  the  conditions 
present  at  the  time  of  inspection.  The  seepage 
from  the  sandstone  wall  may  be  from  the  area 
behind  the  sandstone  wall  or  possibly  from  the 
tile  drains  under  the  dam  that  were  not  outletted 
properly.  The  wet  areas  below  the  emergency 
spillway  may  be  a result  of  natural  springs  or 
seeps  in  the  area. 

b.  Design  and  Construction  Data  - Calculations  of 
embankment  slope  and  foundation  stability  were  not 
available  for  review.  General  experience  with 
slopes  of  heights,  inclinations,  materials  (with 
inclusion  of  the  steel  core  wall),  and  hydraulic 
conditions  similar  to  those  of  the  dam  slopes 
indicates  that  these  slopes  could  be  shown  to 
satisfy  the  stability  requirements  of  the  "Recom- 
mended Guidelines  for  Safety  Inspection  of  Dams." 

This  inference  is  supported  by  empirical  guide- 
lines on  stable  slope  inclinations  given  by  the 
U.S.  Bureau  of  Reclamation  (1973)  Design  of  Small 
Dams,  2nd  Edition,  pp.  261-267.  In  view  of  the 
height  and  inclinations  of  the  dam  slopes,  their 
history  of  satisfactory  performance,  and  the  fact 
that  no  indications  of  instability  were  observed 
during  the  field  inspection  of  13  and  14  November  1978; 
no  further  stability  assessments  are  necessary  for 
this  Phase  I Inspection  Report. 

c.  Operating  Records  - No  operation  records  were 
available  for  the  H.  B.  Norton  Dam  except  the 
daily  log  of  water  depth  over  the  principal  spill- 
way. Operational  procedures  obtained  from  inter- 
viewing the  superintendent  of  water  works  do  not 
indicate  cause  for  concern  related  to  the  struc- 
tural stability  of  the  dam. 

d.  Post-Construction  Changes  - The  various  post- 
construction  changes  made  to  the  dam  do  not  appear 
to  adversely  affect  the  structural  stability  of 
the  structure. 


* 


Seismic  Stability  - The  dam  is  located  in  Zone  1 
on  the  "Seismic  Zone  Map  of  the  Contiguous  United 
States,"  Figure  1,  page  D-30,  "Recommended  Guide- 
lines for  Safety  Inspection  of  Dams . " This  is  a 
zone  of  very  low  seismic  activity.  As  indicated 
in  paragraph  6.1.b.,  the  H.  B.  Norton  Dam  could  be 
shown  to  meet  the  static  stability  requirements  of 
the  "Recommended  Guidelines  for  Safety  Inspection 
of  Dams."  Thus,  there  is  no  need  for  further 
consideration  of  seismic  stability. 
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SECTION  7 - ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 


a.  Safety  - There  are  no  findings  as  a result  of 

this  Phase  I Inspection  from  which  a detrimental 
assessment  of  the  structural  stability  can  be 
rendered,  provided  the  dam  is  not  overtopped  by 
floodwaters.  The  H.  B.  Norton  Dam  is  evaluated 
as  being  a "High”  hazard-" Intermediate"  size  dam 
in  accordance  with  the  "Recommended  Guidelines  for 
Safety  Inspection  of  Dams"  and  should  have  a 
spillway  capacity  equal  to  the  PMF.  As  presented 
in  Section  5,  the  spillways  and  reservoir  were 
determined  in  this  investigation  to  have  a capacity 
much  smaller  than  the  PMF.  In  fact,  the  capacity 
was  only  33  percent  of  the  PMF  and  failure  is 
likely  to  result  under  less  than  50  percent  PMF 
condition.  Based  on  this  investigation,  the 
spillway  capacity  is  assessed  as  "seriously 
inadequate . " 

b-  Adequacy  of  Information  - The  information  available 
and  the  observations  made  during  the  field  inspec- 
tion are  considered  sufficient  for  this  Phase  I 
Inspection  Report. 

c.  Urgency  - The  owner  should  immediately  initiate 
further  investigation,  as  discussed  in  para- 
graph 7.1.d. 

d.  Necessity  for  Additional  Data/Evaluation  - The 
hydraulic/hydrologic  analysis  performed  in  connec- 
tion with  this  Phase  I Inspection  Report  has 
indicated  the  need  for  additional  spillway 
capacity.  It  is  recommended  that  the  owner  of  the 
H.  B.  Norton  Dam  immediately  initiate  an  engineer- 
ing study  to  further  evaluate  the  spillway 
capacity  and  develop  recommendations  for  remedial 
action  as  necessary. 

7.2  RECOMMENDATIONS/REMEDIAL  MEASURES 

The  inspection  and  review  of  information  revealed 
certain  items  of  work  which  should  be  performed 
immediately  by  the  owner.  These  include: 

1 ) The  owner  should  initiate  an  engineering 
study  to  further  evaluate  the  spillway 
capacity  and  develop  recommendations  for 
remedial  action  as  necessary. 
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2 ) The  drain  outlets  for  the  tile  drain, 
located  in  the  area  behind  the  steel  sheet 
core  wall,  should  be  located  and  extended 
to  an  outlet  channel.  The  quantity  and 
turbidity  of  all  seepage  should  be  monitored 
and  recorded.  If  conditions  indicate  the 
necessity,  remedial  measures  should  be 
taken . 

3 ) The  controls  for  the  screen  chamber  should  be 
maintained  to  ensure  their  proper  c tration. 

4)  Development  of  emergency  operations  procedures 
for  the  reservoir  including: 

a)  Method  of  draining  the  reservoir 
under  emergency  conditions. 

b)  Constant  monitoring  of  the  dam  when 
large  overflows  are  observed  at  the 
principal  spillway. 


c)  Who  to  notify,  including  public 
officials,  in  case  evacuation  from 
the  downstream  area  is  necessary. 

d)  The  installation  of  a reliable 
flood  warning  system  in  all  areas 
downstream  of  the  dam  which  would 
be  affected  in  the  event  of  the 
failure  of  the  dam. 

In  addition,  the  owner  should  assist  public  officials 
in  developing  an  emergency  evacuation  plan  for  areas 
which  will  be  affected  in  the  event  of  a flood  or  dam 
failure. 

The  inspection  and  review  of  information  revealed  other 
items  of  work  which  should  be  accomplished  in  the  near 
future  by  the  owner.  These  include: 

1)  The  eroded  areas  should  be  graded,  treated 
and  seeded  with  an  appropriate  seeding  mixture 
to  prevent  erosion. 

2)  The  riprap  should  be  restored  to  its  original 
position  with  a granular  cushion/filter  under 
the  riprap. 

3 ) Weep  holes  should  be  placed  at  the  base  of 
the  sandstone  wall  to  drain  the  possibly 
impounded  area. 
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4)  The  trees  along  the  top  of  the  wall  of  the 
downstream  principal  spillway  (right  side) 
should  be  removed  or  trimmed  to  facilitate 
future  inspection  of  the  wall. 

5)  The  bush-like  vegetation  that  is  on  the  down- 
stream slope  should  be  removed,  and  the  slope 
should  be  treated  and  seeded  with  an  appro- 
priate mixture  to  prevent  erosion. 

6)  The  concrete  wing  walls,  transition  buttresses, 
and  spillways  should  be  repaired  where  cracking 
and  spalling  has  occurred. 

The  owner  should  continue  in  the  future  to  inspect  the 
embankment  and  concrete  appurtenances,  and  repair  as 
necessary. 
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CHECK  LIST  - VISUAL  INSPECTION 
AND  FIELD  SKETCH 
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RIPRAP  Several  locations  of  the  riprap  on  the  upstream  face  at  the  water  The  riprap  should  be  restored  to 

FAILURES  level  to  4 ft.  above  It  have  settled  due  to  erosion  of  the  material  Its  original  position  with  a 

between  arid  under  the  boulders.  granular  cushlon/fllter  under  the 

riprap. 
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located  at  the  screen  chamber  on  the  crest  of  the  periodically  as  part  of  an  annual 

dam.  Inspection  of  the  dam. 
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BRIDGE  AND  PIERS 


GATED  SPILLWAY  (N/A) 


INSTRUMENTATION 


DOWNSTREAM  CHANNEL 


H.B.  Norton  Dam  ( PA  No  Name  #4£ ) 
NDI.  No.  PA  00385 
Penn  DER  Na  24*35 
Ridqway,  PA 


APPENDIX  B 

CHECK  LIST  - ENGINEERING  DATA 


CHECK  LIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 
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rainfall/reservoir  RECORDS  None  available 


BORROW  sources  No  Information  available. 


Name  of  Dam:  H.B.  NORTON 
NDI  # PA  00385 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  30.1  SQ.mi.  (primarily  forested) 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  1415  ft.  (617  BC.-ft.) 

1813  ft: — 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) : (1253  ac.-ft.) 

ELEVATION  MAXIMUM  DESIGN  POOL:  Unknown 

ELEVATION  TOP  DAM:  1421.9  ft.  (minimum  elevation),  1422.4  ft.  (average  elevation) 
CREST : Principal  Spillway 

a.  Elevation  1415.0  ft.  

b.  Type  Concrete  oqee  spillway  exiting  Into  retangular  channel 

width"  75  ft.; — ' 1 a " * - •- 

d.  Length~Approximate1y  265  ft. 

e . Location  Spillover  At  right  end  of  embankment 

f.  Number  and  Type  of  Gates  N/A 

CREST:  Emergency  Spillway 

a.  Elevation  1418  ft. 

b . Type  Vegetated  channel  with  concrete  1 1 at  control  section 

c.  Width  T5o  ft.  at  crest 

d . LengthTpproximately  600  ft. 

e . Location  Spillover  At  left  end  of  dam 

f.  Number  and  Type  of  Gates  N/A 

OUTLET  WORKS:  36-1n.  blow-off  pipe,  16-in.  water  supply  pipe 


a.  Type  36-1n.  C. I. P.  encased  in  concrete  and  16-in.  C.I.P. 

b.  Location  300  ft.  from  right  abutment 


c.  Entrance  inverts  1386.0  ft.  1 

[blow-off] 

U 

“TTBOTtn 

[water  supply) 

d.  Exit  inverts  1385.1  ft.  (blow-off),  water  supply 

pipe  unknown  _ 

e.  Emergency  drainoown  facilities  36-in.  sliHce  gated  blow-off  ~pTpe 

hand-operated  at  crest  of  dam~ 

HYDROMETEOROLOGICAL  GAGES:  N/A  


a.  Type  

b.  Location 

c . Records 


MAXIMUM  NON-DAMAGING  DISCHARGE 


Unknown 
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DETAILED  PHOTOGRAPH  DESCRIPTIONS 


Overall  View  of  Dam  - 

Top  Photo  - View  from  Right  Abutment 

(Supervisor's  house  just  below  the  dam; 
water  pumping  station  is  to  the  right 
of  the  house;  blow-off  pipe  exits  in  tree- 
lined  cut  below  embankment. ) 

Lower  Photo  - View  from  Left  Abutment 

Photo  1 - View  of  Emergency  Spillway  Looking  Left  to  Right 
from  Crest  of  Dam 

(Note  cracking  of  concrete  and  erosion  of  crest 
along  wing  wall. ) 

Photo  2 - View  of  Emegency  Spillway  Outlet  Channel 

Photo  3 - View  of  Principal  Spillway  Looking  Upstream 

(Showing  the  5- foot  sandstone  wall  and  the  dense 
stand  of  trees  growing  on  the  right  side  channel 
wall. ) 

Photo  4 - View  Showing  Ogee  Weir  Spillway 
(Note  cracks  along  wing  wall.) 

Photo  5 - View  of  Head  Wall  of  36-Inch  Blow-Off  Pipe 

(Note  the  bush-like  vegetation  on  the  downstream 
embankment.  The  valve  used  to  regulate  the  flow 
of  the  36-inch  pipe  is  located  at  the  base  of  the 
slope  adjacent  to  the  steps.) 

Photo  6 - View  Looking  Downstream  Along  Outlet  Pipe  Discharge 
Channel 

(Flow  from  the  seepage  area  can  be  seen  flowing  right 
to  left  from  wall  into  mainstream  from  blow-off  pipe.) 

Photo  7 - View  of  Downstream  Embankment  Showing  Vegetation 

Photo  8 - View  Looking  at  Crest  and  Upstream  Slope 

(Showing  sandstone  riprap  and  crest  erosion  just 
behind  surveyor . ) 

Photo  9 - View  Looking  Downstream  at  Seepage  Area 

(Flow  from  seepage  area  can  be  seen  flowing  right 
to  left  into  mainstream  from  blow-off  pipe . ) 

Photo  10  - View  of  Seepage  Through  Sandstone  Wall  on  Left 
Side  of  Ogee  Spillway  Channel 


Note:  Photographs  were  taken  on  14  November  1978. 
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PHOTO  1.  View  of  Emergency  Spillway  Looking  Left  to  Right 
from  Crest  of  Dam 





H.  B.  NORTON  DAM 


PHOTO  2.  View  of  Emergency  Spillway  Outlet  Channel 


H.  B.  NORTON  DAM 


PHOTO  7.  View  of  Downstream  Embankment  Showing  Vegetation 
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FAK  FLOW  AND  STG*AGF  ( END  Of  PF» 100)  SUMMARY 


FLlinD  HYDROGRAPH  PACKAGE  CHEC-ll 
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THE  l)AH  BREACH  HYOPPGRAPH  HAS  GEVELOPEO  USING  A I l HE  INTERVAL  OE  O.UlV  HOURS  DURING  BREACH  FlkRATILN 

oornstreah  calculat ions  hill  use  a time  interval  oe  0..250  hours. 

THIS  TiOXE  CTMPARES  THE  HYDKUGP'APTr RIimUWNVrRElirT Tl‘CDl*Tin>n«  UITH  THE  LUHPUI  EU 'BKEILH  HTURU.RAPH— 
I NTERHEOI  AT  E FLOWS  ARE  INTERPC1LATEO  FROH  ENU-OF-PER I OD  VALUES. 


PEAK  FLOW  AND  STORAGE  (ENO  OF  PERIOOI  SUMMARY  FOR  MULTIPLE  PLAN-RATIO  ECONOMIC  COMPUTATIONS 
FLOWS  IN  CUBIC  FEET  PER  SECOND  ICUBlt  METERS  PER  SECONOI 


SUNMRV  U f OAH  SAI-fcnr  ANALYSIS 


H.  B.  NORTON  DAM 

NDI  No.  PA  00385,  PennDER  No.  24-35 


REGIONAL  GEOLOGY 


The  H.  B.  Norton  Dam  is  located  in  the  northern  ungla- 
ciated section  of  the  Appalachian  Plateaus  physiographic 
province . 

In  the  lower  portion  of  the  Big  Mill  Creek  valley  where 
the  dam  is  located,  bedrock  units  are  members  of  the  Pocono 
group,  Mississippi  system.  Typically  these  units  are  gray, 
hard,  and  massive  conglomerates  and  sandstones  with  some 
shale.  Bedrock  exposed  in  a pit  during  construction  was 
described  as  "laminated  sandstone." 

Structurally,  the  bedrock  dips  gently  to  the  northwest 
toward  the  axis  of  the  Johnson  Run  Syncline,  generally  in 
the  upstream  direction.  No  reference  is  made  in  geologic 
literature  of  any  major  faulting  in  the  dam  area. 

The  "dense  blue  clay"  and  "hardpan, " described  in  the 
foundation  area  by  engineers  during  construction  of  the  dam, 
are  probably  alluvial  stream  deposits  and  highly  weathered 
bedrock,  respectively.  They  were  reportedly  about  10  feet 
thick.  According  to  reference  materials,  the  sides  of  the 
valley  are  mantled  with  a relatively  thin  blanket  of 
Allegheny-Dekalb  residual  soils. 
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GEOLOGIC  MAP 

H.  B.  Norton  Oam  (PA  No  Name  No.  42) 
NDI  No.  PA  00385  Elk  County 


Reproduced  from  Geologic  Map  ol  Pennsylvania 
Pennsylvania  Geological  Survey,  4th  Series 


Scale  One  Inch  Equals  Approximately  Four  MiIps 
See  Legend.  Next  page 
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PERMIAN 

< tr«*rnr  Korn  iHt ion 

Cyehe  MifiirNCfi  of  anudatnne,  ahnlr,  red 
A. ./«  ifirahnii  an,  i baae  at  the  toil  of 

'hr  I 'ii i a r lf'(i«AtN0f«»M  Limralnne 


DEVONIAN 

UPPER 


PERMIAN  AND  PENNSYLVANIAN 


Washington  Formation 

Cyclic  aeqm  urea  of  mtndatr.ne,  ahnlr.  lime- 
atone  unit  n>nl,  aomr  ml  ahnlr.  amor  min e- 
"hte  mill,  hoar  at  the  top  qf  Ihi  Waynem- 
burg  ('.ml. 


PENNSYLVANIAN 

APPALACHIAN  PLATEAU 


MonongahHa  Formation 

Cyrtir  meqycnrem  of  mim >1*1  one.  mhali.  Iimr 
Home  ami  mat,  limemtone  prominent  in 
northern  outer  op  arena,  ahnlr  and  annd- 
atone  inrrraae  month  ward;  commercial 
canlm  prreent ; home  at  the  bottom  of  the 
Pittmburgh  Coal. 


Conemaufth  Formation 

C*cfie  mmqurneem  of  red  and  gray  mhalem 
and  miltmtonem  irith  thin  limemtonem  and 
coaim . maamtve  Mahoning  Sandmtone  com- 
monly premen  t at  bn  me,  A mem  Limemtone 
prrment  in  middle  a)  mectionm . Brnmk  Creak 
Ltmemtone  in  lower  part  of  mection. 


Allegheny  Group 

Cyclic  mequeneem  of  mnndmtnne.  ahnlr,  lime- 
atone  and  coal.  numrroua  commercial 
coala;  limeatoncm  thicken  tcemttrard;  Van- 
port  Limemtone  in  lower  part  of  «rr/ion, 
y/eept/rf,  A i**4i  air  trtff.  and 

Clarion  Forma  hone 


Pottsville  Group 

Predominantly  aandmtonee  and  eongtomer- 
atem  with  thin  ahalea  and  eoalm . mo  me  coaim 
mineable  locally. 


WESTERN  PENNSYLVANIA 


T ^8  Oawayo  Formation 

lsSSS5v5\SSsSi  tlrtrmmh  pray  to  pray  mhalt  a.  ail  tat  our  a nod 
annd  tonra  brroiuing  inrrciiainply  mhalg 

treat  wn rd.  conaidcrcd  equivalent  In  type 
Oawayo.  Riervilte  Formation  Dr  in  Hr te 
and  Crawford  Countica.  probably  not 
diatingmahable  north  q/  Cnrry. 


Cattaraugus  Formation 

Ned.  pray  and  brown  abate  and  mnudat^ue 
with  tbe  profnirtion  of  red  deermat  np  treat- 
until,  i nclydem  Venonoo  nanda  of  drdlera 
and  Salamanca  mandmtone  and  ronqtomer 
air.  aome  limemtone  in  Crawford  and  Hr ic 
mu  n firm. 


(onneaut  Group 

Alternation  arny,  brown,  prreniah  and 
pur/diah  ahalea  and  miltmtourm;  include* 
'ptnk  rink"  of  drillera  and  "Chemung" 
and  " Girard " Formaltonm  of  northwemt- 
ern  I’cnnaylvanta. 


Canadaway  Formation 

Alternating  brmrn  ahalea  and  namlmtonrn 
ineludea  “ Portage  " Formation  of  north- 
wcmlrrn  Pennaylvania. 


ANTHRACITE  REGION 


Post- Pottsvi lie  Formations 

Hrott’n  nr  gray  mandntonea  and  ahalea  with 
name  conglomerate  and  numeroua  mine 
able  coaim. 


Pottaville  Group 

Light  gray  to  white,  eoarme  grained  annd 
at i>nea  and  eong/omera fra  with  manic  wine 
able  mal;  includem  Sharp  Mountain, 
Schuylkill,  and  TumNing  Run  Forma - 
tionm 


MISSISSIPPI 


PI  1 


Maueh  Chunk  Formation 

Red  ahalea  with  brown  In  green lah  gray 
flaggy  mandmlnnea . ineludea  lireenbrirr 
Limemtone  in  Fayette,  Wcatmorrland.  and 
Somermrl  roan  lira.  Isiynlhanna  Limratone 
at  the  bame  in  aanlhwenlem  Pennaylvania 


Pocono  Group 

Prt dominantly  gray,  hnrtl.  maaaive,rroaa 
bedrieil  conglomerate  and  nnndafom  with 
an, ahnlr.  mrludia  in  the  Appalachian 
Plateau  Rurgonn.  Shrnnngn,  Cuyahoga . 
Cnnnrwagn,  f’nrry,  and  Knap n Forma 
I inn  a.  ineludea  part  of  " Oawayo " of 
M L.  Fuller  in  letter  and  Tioga  rounltea 


